Abstract -Aims: First, this paper investigates (i) gender differences in associations of social stratification, family roles, and heavy drinking, and (ii) country differences in these associations. Second, it seeks to explain country differences in the associations of social stratification and family roles with alcohol consumption by societal level variables. Methods: Survey data of 25 to 49-years-old from eight European countries were used. Logistic regressions were used to analyse gender differences in the association between family roles (marriage, having children), social stratification (education, employment), and heavy drinking (>20 g/day for women; 30 g/day for men). Gender differences were tested by means of interactions between gender and social stratification/family roles. Structural measures of work desirability, social welfare, and gender equity were used to explain differences in associations across countries. Results: The associations between social stratification, family roles, and heavy drinking varied across gender and countries. A country's social welfare system was associated with heavy drinking only among women. Women in countries with a strong social welfare system, such as Nordic countries, tended to drink more heavily if employed, having lower formal education, and a non-traditional family role. In countries with weak social welfare systems or work desirability, heavy drinking was associated with high education, while effects of family roles and employment were small. Conclusions: It appeared that the social welfare system and gender equity of a country determines to a large extent how education, employment, and family roles are associated with heavy drinking.
INTRODUCTION
Although there seems to be a recent shift in research on health inequalities to include the structural and material situation of women in societies (Bartley et al., 1992; Macran et al., 1994; Arber and Cooper, 2000) , the main emphasis has been on investigating social stratification for men, and on household and family roles for women (Nathanson, 1980; Verbrugge, 1983; Arber, 1991; Townsend et al., 1992; Arber and Khlat, 2002; Lahelma et al., 2002; Matthews and Power, 2002) . This paper analyses one of the major risk factors for health, namely alcohol consumption (World Health Organization, 2002) , by applying both a social stratification and family role framework to both genders. It hypothesizes that the inconsistency of findings encountered in the literature so far are related to structural differences (social welfare, gender equity) of societies. It therefore aims at explaining differences in the association between alcohol use, social roles, and social stratification across countries by structural differences at the macro-level.
There is a long tradition in the alcohol field of studying the associations between social strata and alcohol consumption (e.g. Mäkelä, 1999; van Oers et al., 1999) . Van Oers et al. (1999) found in The Netherlands that for men heavy drinking was more prevalent at lower educational levels, whereas for women no significant relation between educational level and heavy drinking was found. The negative association between educational level and heavy drinking has been found to exist only for men in some countries (Malyutina et al., 2004; Schnorr et al., 2004) , for both genders in others (Parry et al., 2005; Fukuda et al., 2005) , and in some countries even a positive association between educational attainment and heavy drinking has been evident (Bartley et al., 2004; Baumeister et al., 2005) . Such inconsistency demonstrates the need for international comparisons, where societal level differences across countries are taken into account.
Though there are many studies on the association between single roles such as marriage or employment and alcohol consumption (e.g. Temple et al., 1991; Gotham et al., 1997; Leonard and Rothbard, 1999; Power et al., 1999) , there are few studies on role combinations and alcohol use. These have focused on the role accumulation theory (Aneshensel et al., 1981; Hibbard and Pope, 1991; Hong and Seltzer, 1995) , which assumes beneficial health effects of holding multiple roles such as being partner and parent. Knibbe et al. (1987) and Wilsnack and Cheloha (1987) showed cross-sectionally that individuals with fewer roles have a higher probability of being heavy drinkers than individuals with more roles. Longitudinal research on role transitions has supported the cross-sectional findings. In general, acquiring a new role, such as becoming married or employed, is associated with a reduction in heavy alcohol use (e.g. Labouvie, 1996; Gotham et al., 1997) . Hajema and Knibbe (1998) , however, found that getting married or becoming a parent was associated with a decrease in heavy drinking, but becoming employed was not, and a meta-analysis by Temple et al. (1991) concluded that the association between drinking and marriage was generally protective for heavy drinking for men, and only for women at younger ages. Similarly, Neve et al. (2000) found that role changes led to decreases in alcohol use only among younger adults, whereas alcohol use increased among the older. These findings suggest that the beneficial effects of role accumulation may only hold at young ages, may not exist for both genders and vary across societies.
Responsibilities for domestic duties and childrearing in addition to work demands may lead to stress, and positive effects of employment, for example, may be mitigated by role overload (Ross and Mirowsky, 1992; Doyal, 1995; Macran et al., 1996) . As domestic duties and childrearing still are mostly borne by women (Bird, 1999) , role overload might be expected to be more prevalent among women than men, explaining some of the gender differences mentioned above. Alcohol might be used to reduce tension (Cappell and Greeley, 1987) and individuals might drink for psychological relief of negative emotions (e.g. McCreary and Sadava, 1998) . Specific role combinations, such as being a single mother, seemed to be particularly disadvantageous (Hibbard and Pope, 1987; Whitehead et al., 2000) . For single mothers the social welfare system determines to a large extent whether they live close to the poverty level or not, or are able to combine childcare and employment (Arber and Khlat, 2002; Lahelma et al., 2002) . Thus, the effect of different role combinations may vary across different societies based on countries' social welfare systems and levels of gender equity.
Little research has addressed these potential variations across countries. Findings of Gmel et al. (2000) for four European countries indicated that differences in the social position of women in a country were strongly related to differing associations between specific role combinations, heavy drinking, and gender equality. This paper includes data on both men and women to shed light on gender differences in the relationship between heavy drinking, family roles, and social stratification in eight European countries. These countries differ in the nature of welfare policies especially in provision of childcare and the level of paid employment among women (Forssén, 1999) . We follow therefore the claim of Moss (2002) that research has to integrate both macro-level and micro-level aspects simultaneously to study the impact of socio-economic and role variables on inequalities in men's and women's health.
This study investigates three connected hypotheses as follows:
(1) There are gender differences within countries in the associations between social stratification and heavy drinking on one hand and between combinations of social roles and heavy drinking on the other. (2) Gender differences in the aforementioned associations vary across countries.
(3) Country variations can be explained by structural variables on the country level (social welfare, gender equity).
METHODS

Samples
Data come from the GENACIS study. Datasets of participating countries were stored in a common databank in Lausanne (see introduction to this issue). Surveys of eight European countries with sufficient information on heavy drinking, social roles, and social stratification were analysed: Austria, Czech Republic, France, Finland, Germany, Sweden, Switzerland, and UK (Table 1) . The analysis focused on drinkers only and the age range was restricted to 25-49 years. This was done for two reasons: first, the measure used for formal education was the last education attained. Thus, at younger ages (i.e. under 25 years) this variable may often not represent final educational attainment. Second, for some countries the presence of children in the household only could be obtained, but not the age of these children. The potential contribution of children to role overload or role accumulation may differ with the age of children, e.g. less strain stemming from responsibilities for adult children. The restriction of the respondents' age range assumes that children in the household were likely to be younger.
Measurement of heavy drinking
Heavy drinking was defined as drinking >20 (30) g a day of pure ethanol on average for women (men). These cut-offs reflect a compromise between commonly used thresholds in the literature (Edwards et al., 1994; British Medical Association, 1995; World Health Organization, 2000) and the need to have a sufficiently large number of individuals for some role combinations. Recall periods for quantityfrequency measures were the past 12 months with the exceptions of: (i) France, where usual quantity was derived from 'yesterday' and; past Saturday' consumption and the highest beverage-specific drinking frequency in the past 7 days, and (ii) UK and Austria, where overall consumption across beverages in the past 7 days was used.
Measures of social roles and social stratification Family situation. This variable combined marital status with having children and was used to operationalize social roles. Having children under the age of 18 was used for parenthood. Employment. Questions on employment varied widely across countries. The only possibility to achieve a similar measure across all countries was to dichotomize the countryspecific questions in employment (working for pay) and unemployment (including apprentices or students).
Control variables. As control variables age in years and household income were used. Some countries asked for gross income, some for net income. To enhance comparability, household incomes for all countries were recoded into five categories approximating 20 percentiles of the distribution within each country.
Aggregate level variables. Several variables that may be indicative of a country's social system, welfare orientation, and gender equity were used from the World Bank database (The World Bank Group, 2002) as follows:
(1) Average years of schooling for women, and the difference between men's and women's average years of schooling as a measure of educational differences; (2) The gross national product (GNP) as a measure of prosperity; (3) Indicators of the female working situation as follows:
(a) Female unemployment rate, and its difference to the male rate; (b) Women's labour force activity rate, and its difference to the male rate; (c) The percentage of females' participation in total labour force as potential indications for the impact of a country's employment situation, job security, and the corresponding gender equity as regards work roles;
(4) Birth rate, fertility rate, and the official number of weeks of maternity leave as an aspect of social welfare as well as an indication of the potential impact of being a mother in a country.
In addition, a scale published by Siaroff (1994) to measure female work desirability was used. It was constructed as a weighted average of gender ratios for unemployment, wages, and proportions in 'elite' positions. Siaroff's analysis was based on OECD countries only and thus did not include the Czech Republic.
Statistical analyses
Statistical analyses proceeded in two phases. First, logistic regressions were performed separately for each gender and each country. Because the variables in each block contained more than one degree of freedom, significance was tested as a block by likelihood ratio tests (Hosmer and Lemeshow, 2000) . The P-values in the tables are aligned to the row of the reference group.
To test whether there were gender differences within countries we used logistic regressions stratified by country including the interaction between gender and social stratification or family role variables, respectively. Interactions were coded to show the effect for women compared with men. A positive interaction coefficient means that compared with men, women were more likely to be heavy drinkers in the particular category of social roles or social stratification variables.
Description and discussion of country differences were not based only on significance. Significance depends heavily on sample size. Following the suggestions of Rothman (2002) , the importance or strength of findings does not depend on significance only, but also on consistency across different studies (here different countries). We used the following heuristics to describe and interpret findings across countries in addition to significances. We looked at regression coefficients with the same sign across surveys. Thus, a finding was of importance, if, for example, employment was positively associated with drinking across (almost) all countries, independent of whether this was significant in all countries. We also used a rule of thumb for the strength of associations. For example, an odds ratio of 2 (e.g. a regression coefficient of 0.7 or -0.7 for odds ratios below 1) has been assumed to be of sufficient strength (Kromhout, 1998) . We assumed regression coefficients of ±0.4 to be indicative for potential associations (with 0.4 corresponding to an odds ratio of 1.5).
In the second phase the regression coefficients of the first set of gender-specific logistic regressions were used to scale countries according to their patterns of associations of control, social stratification, and family situation variables with heavy drinking. Optimal scaling was used. Optimal scaling is comparable to principal component analysis (PCA), but has fewer restrictions on the scale level of variables. Given that regression coefficients and variations in regression coefficients also depended on sample size or differences in measures used across countries, these coefficients were conservatively assumed to indicate ordinal information instead of having an interval scale level. The interpretation of optimal scaling is similar to PCA, with component loadings indicating the strength of variables for the scale, and Eigen values to determine the number of dimensions needed. Object scores can be used as the final scale values of countries. Scales for heavy drinking were derived separately for men and women. It is important to note that the scale is not indicative of which country had the highest rates of heavy drinking, but orders countries relative to similar patterns of variables that were associated with heavy drinking across countries. Thus, two countries would have similar scale values if, for example, the odds ratios of heavy drinking were increased in a similar way with regard to income, age, education, employment, and family situation. The analysis therefore did not focus on similar rates of heavy drinking, but on similar risk factors for heavy drinking.
Optimal scaling was also used for the World Bank indicators to derive an indicator of the countries' workwelfare-equity index. Finally, gender-specific scales for heavy drinking were correlated with Siaroff's work desirability index and the World Bank's index. High correlations would thus be indicative for an association between countryspecific risk factors for heavy drinking and the macro-level status of a country's social system, welfare, and gender equity status.
RESULTS
In all eight countries 90% of men in this age range were current drinkers (Table 2 ). The prevalence of female drinkers varied between 78.7% (Switzerland) and 94.9% (Germany). Heavy drinking was least common for both genders in the Nordic countries (Sweden, Finland). As regards the family situation in all countries and for both genders 50% of the respondents live together with a partner and children. The prevalence of this 'traditional role model' was highest in Germany and lowest in Austria for both genders. The largest variation across countries and genders could be found for the prevalence of single parents, being lowest in Switzerland (men: 1.3%; women: 6.2%) and highest in France (men: 11.3%) and UK (women: 17.7%). In all countries except Switzerland and Germany the number of school years was higher among women than men. The difference in unemployment rates commonly favoured men. Only the UK and Sweden showed lower unemployment rates for women than for men.
Heavy drinking appeared not to be consistently influenced by household income (Table 3 ). Significant was only the increase in the prevalence of heavy drinking with increasing income for women in Switzerland and Germany. For most countries heavy drinking increased with age. This could be found for both genders, with the exception of the UK and Sweden, where both sexes showed a negative association between heavy drinking and age. For men in all countrieswith the exception of the UK-heavy drinking rates decreased monotonically with education. Thus, individuals with lower education were most likely to drink heavily. For women there were marked differences across countries. In three countries (Sweden, Finland, and Czech Republic) the same tendency was found as for men, namely, higher rates of heavy drinking among individuals with lower education. In three countries, Switzerland, Germany, and France the associations were opposite to those of men. For two countries, UK and Austria, no clear pattern for women could be identified.
Employment status showed no consistent association with heavy drinking across countries. A significant effect could only be found for men in Germany. For most countries the direction of effects was the same for men and women, with a significant exception of Finland. For the family situation, two broad tendencies emerged. First, for men, living in a partnership was associated with lower risks for heavy drinking compared with being single. However, some exceptions could be identified. For example, in Sweden, living with a partner and without children or being single and without children showed the highest risks of heavy drinking. Second, for women, living with a partner and having children was commonly the most protective role combination. Exceptions were Switzerland where single mothers were less likely to be heavy drinkers, and France where female singles had a lower risk of drinking heavily. In both countries associations were not significant, however. In general, female singles without children were most likely to be heavy drinkers.
Tests for interactions are provided in Table 4 . Employed women were statistically not more likely than men to drink heavily with the exception of Germany. As a general, but not significant tendency, employed women showed more often a detrimental association with heavy drinking than a beneficial one. For education the interaction with gender obtained significance in four countries (Switzerland, Germany, France, and Austria). Generally, in these countries a dose-response relation was found. Women were, compared with men, more likely to be heavy drinkers with increasing education. The same pattern was also found for the Czech Republic, but not significantly so. For family roles only one country (Czech Republic) obtained significance for the interaction between gender and family situation as a block. In Germany and Finland being a partner without children compared with the traditional role was, as for Czech Republic, associated with the highest risk for heavy drinking among women, but not family roles as a block.
AGGREGATED ANALYSIS
As a final step, countries were scaled by means of optimal scaling for each gender regarding their associations with heavy drinking. As input for optimal scaling the regression coefficients of the logistic regression models for both genders were used (Table 5) . A two-dimensional solution was obtained (data not shown). However, the second dimension was related to the control variables age and income. Thus, a onedimensional solution was forced and explained 50% of the variance in the models. The internal consistency was high, Cronbach's alpha being 0.9 in both models. Component loadings showed the following for women: (i) Countries ranked higher, the higher the positive association between age (income) and heavy drinking. (ii) Countries ranked higher, the higher the positive association between heavy drinking and formal education. (iii) Countries ranked higher, the lower the impact of employment on heavy drinking, or the stronger the negative association between heavy drinking and employment. (iv) Countries ranked higher, the lower the impact of family situations outside the 'traditional' role on heavy drinking, or the stronger the negative association with these roles and heavy drinking.
To conclude, a country scored higher on the heavy drinking scale if higher education was positively associated, if employment was negatively associated, and if the traditional role model (i.e. partner and children) was positively associated with heavy drinking.
The structural data from the World Bank database (Table 6 ) were similarly scaled. With the exception of the difference in employment rates all variables loaded positively on this scale, indicative of measuring a work-welfare-equity index. Remarks: All analysis adjusted for age and income. P-values, tested as a block by likelihood ratio tests were aligned to the row of the reference group. AU, Austria; CZ, Czech Republic; GE, Germany; FI, Finland; FR, France; SE, Sweden; SW, Switzerland; UK, United Kingdom; *p > 5%; **p > 1%; ***p > 0.1%. Thus, for example, the higher the number of weeks for maternal leave, the higher the fertility rate, the higher labour force participation, and the more years of schooling, the higher was the rank of countries on this scale. The positive loadings for differences between men's and women's rates for years of schooling, activity rates, and unemployment meant the following:
(i) Years of schooling were generally higher for women compared with men. Thus, countries ranked higher if a larger difference between men and women existed. (ii) Activity rates were commonly lower for women. Thus, countries ranked higher if this discrepancy was low. (iii) Unemployment was usually higher for women compared to men. Thus, the negative loading meant that countries ranked higher on this scale if the discrepancy between men's and women's unemployment rates was low.
In general, countries ranked higher if there was more gender equity, better education, and a better social welfare system in a country, which was also related to better family care including more weeks of maternity leave and higher birth rates. The Cronbach's alpha for this scale was 0.90.
To identify potential associations between predictors (regression coefficients) of drinking measures and structural data (scale of World Bank data and Siaroff's work desirability index) the scale values of countries were correlated. Significant associations were found for both the World Bank scale and Siaroff's work desirability scale for heavy drinking among women (r = -0.93, p < 0.01 for work desirability; r = -0.73, p < 0.05 for the World Bank scale), but not for men (r = -0.13, p = 0.77 and r = 0.07, p = 0.86). The negative association of the World Bank scale and the work desirability index with countries' scaling of women's heavy drinking was related to the inverse loadings for the heavy drinking scale (Table 5) .
Figures 1 and 2 illustrate these associations between the heavy drinking scale and the scales of work desirability and World Bank work-welfare-equity, respectively, among women only, because no significant associations were found for men. At one end Finland, Sweden, and UK had high values for work desirability (scores on y-axis are taken from Siaroff) and on the World Bank scale measuring social welfare and gender equity (scaled scores on y-axis represent a normally distributed variable with mean 0 and unit variance). Heavy drinking being positively related to employment, low formal education, and non-traditional roles characterized these countries. On the other end, countries with low work desirability, lower social welfare and lower gender equity were Germany and Switzerland, where heavy drinking of women was associated with higher education, and small associations of traditional roles and employment. Heavy drinking scale women 
DISCUSSION
This study investigated the association between social stratification, family roles, and heavy drinking in eight European countries. It revealed few consistent findings either for genders within a country or within a gender across countries. Most consistent, though, was that heavy drinking decreased with increasing education among men. For women in several countries the opposite was true, confirming other studies (Ahlström et al., 2001; Bloomfield et al., in this issue) . Better-educated women sometimes showed a higher vulnerability compared with their male counterparts to drink heavily. It has been argued that women in higher job positions (usually related with better education) more often behave similarly to men in the work world, or simply have more occasions to drink, e.g. in business meetings (Hammer and Vaglum, 1989; Haavio-Mannila, 1991) . For women, being in a 'traditional role' (partner and parent) was commonly associated with the lowest risk of heavy drinking. There were many differences across countries as regards the association of social stratification or family roles and men's or women's drinking. These differences seemed to be explainable partly at the macro-level, i.e. how extensive the social welfare system is and how much gender equity is present in a country. Interestingly, those macro-level associations were found for women's heavy drinking but not for men's, which suggests that women's drinking depends more strongly on the level of gender equity in a society than men's.
The macro-level analysis showed, for example, that Germany and Switzerland lie at one end of scales of work desirability and work-welfare-equity, while Finland and Sweden at the other with respect to associations with heavy drinking. In the Northern countries, characterized by good social welfare systems and a high gender equity, women's heavy drinking was thus associated with being employed, a lower formal education, and non-traditional roles. On the contrary, in Germany and Switzerland, both characterized by lower gender equity and less elaborated social welfare systems, especially regarding childcare, heavy drinking was associated with high formal education and small effects of traditional roles and employment. Germany and Switzerland were the only countries where income was significantly and positively associated with increasing heavy drinking rates among women. These were also countries where the interaction between gender and education became significant, indicating that education had opposite effects for men and women. On the other hand, in Sweden and Finland heavy drinking decreased with increasing education for both genders. Thus, gender differences regarding the association between heavy drinking and social roles or social stratification were less pronounced in these two Northern European countries. This indicates that in countries with strong social welfare and high gender equity men and women did not differ as regards to how social stratification or social role variables are associated with heavy drinking. To the contrary, in Germany and Switzerland gender differences were more pronounced, indicating different associations of heavy drinking and social roles or social stratification among men and women. We interpret the findings to mean the following. Only in countries with low gender equity do better educated women have to behave in a way to demonstrate being the 'better men' and thus to drink more in higher job positions. In countries where women's holding of leading positions is well accepted do they benefit like men from lower heavy drinking rates in higher economic status positions. Also, the traditional role does not lead to role strain in Nordic countries as the social welfare system does not pose stress on being a mother in addition to being employed, and household labour might be better shared between partners in societies with higher gender equity. Thus, role accumulation can only evolve its full strength in countries with high social welfare and gender equity. In countries like Switzerland or Germany, women have to take decisions about either career or child raising, and thus a certain role combination might only be beneficial if such a decision (e.g. not to have children or not to chose a professional career) does not result in later ambivalence about the role. In addition, role accumulation may lead to stress under a poorer social welfare system, and thus the beneficial effects are more often mitigated than in high welfare systems.
Owing to the cross-sectional design of the study no causal directions of the relation between social roles or social stratification and alcohol use can be established. Thus, it cannot be determined whether social stratification or social roles trigger someone's drinking behaviour or vice versa. In the foreground of this study stood the comparison of almost all European countries available in this EU concerted action and in the broader GENACIS project dataset. This afforded the analyses to be restricted to comparable, but often crude measures. There is literature, for example, that the stress related to childcare varies with the age of children in a household. Similarly, not only employment status but also particular work conditions have been shown to have differential effects on health outcomes. Future comparative analyses should focus on specific aspects of roles while perhaps limiting the number of available countries for such an analysis.
As confirmed by many findings in the literature on health inequalities, there is a need to include both social stratification and family situation predictors to model men's and women's drinking (Lahelma et al., 2002) . There is a tendency in the literature to assume that social stratification is more important for men, whereas family roles are more important for women. With respect to heavy drinking, this study indicated that educational differences are important for both sexes. Furthermore, it also revealed how social welfare systems are related to women's demands by multiple roles such as being mother and working at the same time. Thus, the understanding of women's and men's roles on drinking must include both social stratification and family roles, and analyses should consider both micro-level and macro-level influences within a country. 
